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Assistant Commissioner for Patents 
Box PATENT APPLICATION 
Washington, D.C. 20231 

Sir: 



As authorized by the inventor (s) , transmitted herewith for filing 
is a patent application applied for on behalf of the inventor (s) 
according to the provisions of 37 CFR 1.41(c). 

Inventor (s) : YI, Jong H. 



For: LIQUID CRYSTAL DISPLAY DEVICE WITH AN INK- JET COLOR FILTER 

AND PROCESS FOR FABRICATING THE SAME 

Enclosed are: 

X A specification consisting of 25 pages 

X 14 sheet (s) of Formal drawings 
Certified copy of Priority Document (s) 

X Executed Declaration in accordance with 37 CFR 1.64 will follow 

A verified statement to establish small entity status under 37 

CFR 1.9 and 37 CFR 1.27 

Preliminary Amendment 

X Information Sheet 

Information Disclosure Statement, PT0-1449 with reference (s) 
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X_ The application transmitted herewith is filed in accordance 

with 37 CFR 1.41(c) . The undersigned has been authorized by the 
inventor (s) to file the present application. The original duly 
executed patent application together with the surcharge will be 
forwarded in due course. 

X A check in the amount of $ 1, 032 . 00 to cover the filing fee and 
recording fee (if applicable) is enclosed. 

The Government Filing Fee will be paid at the time of completion 
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Please charge Deposit Account No. 02-2448 in the amount of 
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No fee is enclosed . 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; 
particularly, extension of time fees. 
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LIQUID CRYSTAL DISPLAY DEVICE WITH AN IKK- JET COLOR FILTER AND 
PROCESS FOR FABRICATING THE SAME 



BACKGROUND OF THE INVENTION 



Field of the^Jjiyention 

This invention relates to a liquid crystal display device, 
and more particularly to a liquid crystal display device using a 
color filter formed in an ink-jet printing system and a process 
of fabricating the same. 



pppmption of th e Re lated Ar t 

Generally, a liquid crystal display device, widely used as 
a flat panel display of active matrix driving system, divides a 
light generated at a light source into light of three basic colors, 
red(R), green(G), and blue (B) , so as to display a color picture. 
To this end, the liquid crystal display device requires a red(R) 
filter for transmitting the red light only, a green (G) filter for 
transmitting the green light only and a blue(B) filter for 
transmitting the blue light only for each picture element (or pixel ) . 
The R, G and B filters must not overlap with each other m order 
to prevent the deterioration of the picture and the color spread. 

Methods of fabricating such a color filter for the liquid 
crystal display device include the dye method, tbe pigment 
dispersion method, the electro-deposition method, the print method, 
etc. The dye method and the pigment dispersion method have an 
advantage in that they form a fine pattern; but have a drawback 
in that, since they need a photo-etching process for each of the 
R, G and B color filters, the fabrication process is complicated 
and wastes material. The electro-deposition method also has a 
drawback in that, since an electro-deposition and a mounting 
process for each of the R, G and B color filters is repeated, it 
causes a complication in the fabrication process. The print method 

1 



has a problem in that it is difficult tc uniformly control the 
thickness of the color filters. 

Recently/ in order to overcome problems in such existent color 
filter fabrication methods, there has been developed a method for 
5 fabricating a color filter using an ink-jet system. This method 
is capable of easily fabricating fine patterns using a relatively 
simple process. In the ink-jet color filter fabrication method, 
a color filter is formed by defining a lattice-type barrier rib 
for providing a cell area on a transparent substrate and thereafter 

10 ejecting ink onto the cell area. 

Fig. 1A is a plan view showing a color filter substrate in 
a liquid crystal display device with the conventional ink- jet color 
filter, and Fig. 13 is a sectional view of the color filter substrate 
taken along line IB-IB in Fig. 1A. In Figs. 1A and IB, the color 

15 filter substrate includes a lattice-shaped barrier structure 7 
provided on a transparent substrate 8, and a color filter 10 provided 
in a cell area 4 defined by the barrier structure 2. The barrier 
structure 2 is provided by forming a metal film such as Cr and the 
like or a black resin film on the transparent substrate 9 and 

20 thereafter patterning the film using photolithography, etc. This 
barrier structure 2 is intended to define the cell area A including 
the color filter 10, and is formed to overlap with gate and data 
wiring areas of a thin film transistor substrate opposed to the 
color filter substrate 8. The barrier structure 2 prevents the 

25 leakage of 1 ight and serves as a black matrix for absorbing external 
light, which increases contrast. The color filter 10 as shown in 
Fig. IB is formed by injecting R, G and B inks into the cell area 
4 and curing the ink. The color filter substrate 8 further includes 
common electrodes (not shown) over the barrier structure 2 and the 

30 color filter 10. 

Fig. 2A is a plan view showing a thin film transistor substrate 
opposed to the above-mentioned color filter substrate, and Fig. 
2B is a sectional view of the thin film transistor substrate taken 
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along line 2B-2B in Fig. 2A. The thin film transistor substrate 
includes a thin film transistor, provided at an intersection 
between a gate line 12 and a data line 14, and a pixel electrode 
16 connected to the thin film transistor. The thin film transistor 
5 consists of a gate electrode 12A protruding from the gate line 12, 
a source electrode 14A protruding from the data line 14, a drain 
electrode 14B connected to the pixel electrode 16, and an active 
layer 16 providing a conductive channel between the source 
electrode 14A and the drain electrode 14B. The pixel electrode 16 

10 is positioned at the cell area defined by the gate line 12 and the 
data line 14 and is an ITQ(indium thin oxide) electrode with a high 
light transmissivity . 

A method of fabricating the thin film transistor substrate 
will be described below with reference to Fig* 2B. The gate line 

15 12 and the gate electrode 12A are provided by depositing a metal 
material such as Al, Ta or Mo on a transparent substrate 20 and 
thereafter patterning the metal material. By fully coating an 
insulating material thereon, a gate insulation film 22 is forxred. 
A channel layer 18 and an Ohmic contact layer 24 are provided by 

20 sequentially depositing an amorphous silicon layer and an impurity 
amorphous silicon layer on the gate insulation film 22 and 
thereafter patterning them. The data line 14 and the source and 
drain electrodes 14A and 14B are provided by depositing a metal 
material over the substrate 20 and patterning the metal material. 

25 Next, the Ohmic contact layer 24 exposed through the source and 
drain electrodes 14A and 14B is etched. A protective film 26 is 
provided by coating the entire substrate with an insulating 
material, and contact holes are defined by patterning the 
protective film 26. The pixel electrode 16 is provided by depositing 

30 a transparent electrode material on the protective film 26 and 
thereafter patterning the electrode material . This pixel electrode 
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16 is electrically connected to the drain electrode 14B via the 
contact holes provided in the protective film 26. 

The conventional ink- jet color filter fabrication method as 
mentioned above has an advantage over other existent color filter 
fabrication methods in that the fabrication process is relatively 
simple because the color filter is formed by the ink-]et system. 
The liquid crystal display device with the conventional ink-jet 
color filter, however, has a difficulty in that an ink ejection 
time must be discretely or disccntinuously controlled because ink 
is injected in each cell area 4 of the lattice-shaped barrier 
structure 2. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a liquid crystal display device with an ink-jet color filter 
that permits continuous ink ejection. 

A further object of the present invention is to provide a 
simplified method of fabricating a liquid crystal display device 
that forms an ink- jet color filter through continuous ink ejection. 

Yet another object of the present invention is to provide a 
simplified method of fabricating a liquid crystal display device 
with an ink-jet color filter that reduces manufacturing cost by 
making a color filter using an ink-jet system without a separate 
barrier structure fabrication process. 

These and other objects are achieved by providing a liquid 
crystal display device, comprising a first substrate; a plurality 
of gate lines formed on said first substrate; a plurality of data 
lines, electrically insulated from said plurality of gate line, 
formed on said first substrate such that said plurality of data 
lines intersect with said plurality of gate lines to define cell 
areas; a pixel electrode formed in each of said cell areas; a 
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transistor associated with each pixel electrode, said transistor 
having a gate, source and drain, said drain connected to said pixel 
electrode, said source connected to one of said plurality of data 
- lines, and said gate connected to one of said plurality of gate 

5 lines; barrier ribs formed on said source and dram of each 

transistor; and an ink-jet color filter formed in each cell area 
between said barrier ribs . 

These and other objects are also achieved by providing a 
liquid crystal display device, comprising a first substrate; 

10 barrier lines formed in a first direction over said first substrate, 
adjacent barrier lines defining a column area; an ink-jet color 
filter formed m at least one of said column areas. 

' These and other objects are further achieved by providing a 
method of fabricating a liquid crystal display device, comprising 

15 forming gate lines and at least one gate electrode connected to 
one of said gate lines on a substrate; forming an insulation layer 
over said substrate; forming an active layer over said gate 
electrode; forming a metal layer over said substrate; forming 
barrier lines on said metal layer; patterning said metal layer using 

20 said barrier lines as a mask to form source and drain electrodes 
on said active region and to form data lines; forming a color filter 
between at least two adjacent barrier lines using ink ejection; 
and forming a pixel electrode connected to said arain electrode. 
These and other objects are still further achieved by 

25 providing a method of fabricating a liquid crystal display device, 
comprising forming a first insulation layer on a substrate; forming 
an active layer on said insulation layer; forming a second 
insulation layer over said substrate; forming gate lines and a gate 
electrode, connected to one of said gate lines and disposed over 

30 said active layer, on said second insulation layer; forming a 
protective film over said substrate; forming source and drain 
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electrodes, in electrical contact with source and drain regions 
of said active layer, on said protective film; and forming barrier 
lines on said source and drain electrodes; forming a color filter 
between at least two adjacent barrier lines using ink: ejection; 
5 removing said barrier lines; forming a pixel electrode connected 
to said drain electrode; and forming light shielding lines over 
said source and drain electrodes. 

These and other objects are yet further achieved by providing 
a method of fabricating a liquid crystal display device, comprising 

10 forming a transistor structure on a substrate, said transistor 
structure including source and drain electrodes connected to an 
active region; and forming barrier lines on said source and drain 
electrodes; andforming a color filter between at least two adjacent 
barrier lines using ink ejection; and forming a pixel electrode 

15 connected to said drain electrode. 

These and other objects are also achieved by providing a method 
of fabricating a liquid crystal display device, comprising forming 
a plurality of barrier lines on a first substrate; and forming 
a color filter between at least two adjacent barrier lines using 

20 ink ejection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention will be apparent from 
25 the following detailed description of the embodiments of the 

present invention with reference to the accompanying drawings, in 
which: 

Fig. 1A and Fig. IB are a plan view and a sectional view showing 
the structure of a color filter substrate in a liquid crystal display 
30 device with a conventional ink-jet color filter, respectively; 

Fig. 2A and Fig. 23 are a plan view and a sectional view showing 
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the structure of a thin film transistor substrate in a liquid crystal 
display device with a conventional ink-jet color filter, 
respectively; 

Fig. 3A is a plan view showing the structure of a liquid crystal 
5 display device with an ink- jet color filter according to an 
embodiment of the present invention; 

Fig. 3B is a sectional view showing the structure of a liquid 
crystal display device with an ink-jet color filter according to 
an embodiment of the present invention; 
10 Fig. 4A to Fig. 4F are sectional views representing a 

fabrication process of a liquid crystal display with an ink-jet 
color filter according to an embodiment of the present invention; 

Fig. 5 is a plan view showing the structure of a liquid crystal 
display device with an ink-jet color filter according to another 
15 embodiment of the present invention; 

Fig. 6A to Fig. 6E are sectional views representing a 
fabrication process of a liquid crystal display with an ink-]et 
color filter according to another embodiment of the present 
invention; 

20 Fig . 7 is a plan view showing the structure of a liquid crystal 

display device with an ink-jet color filter according tc still 
another embodiment of the present invention; and 

Fig. 8A and Fig. 8B are a plan view and a sectional view showing 
the structure of a thin film transistor substrate opposed to the 

25 color filter substrate in Fig. 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1A is a plan view showing a liquid crystal display device 
with an ink- jet color filter according to an embodiment: cf the 
30 present invention. Fig. 3B is a sectional view of the liquid 
crystal display device taken along line 3B-3B in Fig. 3A. In Figs. 
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3A and 3B, the liquid crystal display device with the in X- jet color 
filter includes thin film transistors provided at each 
intersections of gate lines 32A and data lines 40A, barrier ribs 
44 formed in the same pattern as a source eiectroae 40 and a dram 
5 electrode 42 of the thin film transistor, a color filter 4d provided 
between the barrier ribs 44 , and a pixel electrode 50 provided on 
the upper portion of the color filter 48. The thin film transistor 
consists of a gate electrode 32 extended from the gate line 32A, 
a source electrode extended from the data line 40A , and an active 
10 layer 36 providing with a current channel between the source and 
drain electrodes 40 and 42. 

The barrier ribs 44 are photc-resist patterns defined on a 
data line 40A, the source and drain electrodes 40 and 42 so as to 

15 make a pattern with a stripe-shape like the data line. The 

photo-resist patterns are used tc form the data line 4QA, the source 
and drain 40 and 42. The color filters 48 can be provided by a 
continuous ejection method unlike the prior art as the barrier ribs 
44 for separating individual colors of the color filters 48 have 

20 a stripe-shape. As a result, each of R, G and 3 color filters 46 
has an integral column structure. 

A protective film 4 6 is provided on the upper surfaces of the 
barrier ribs 44 and at the lower portions of the color filters 43. 
The pixel electrode 50 is formed at the cell area and is electrically 

25 connected to the drain electrode 42 via a contact hole passing 
through the barrier ribs 44 and the protective film 4 6 over the 
drain electrode 42. 

Hereinafter/ a method of fabricating the liquid crystal 
display device with an ink- jet color filter shown in Fig. 3B will 

30 be described with reference to Fig. 4A to Fig* 4F. Referring to 
Fig. 4A, the gate electrode 32 and the gate insulation film 34 are 
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formed o+++n tne transparent film 30. The gate electrode 32 _s 
provided along with the gate line (not shown) by depositing a metal 
material such as Mo, Ta or Al alloy, etc. on the transparent 
" substrate 30 using the sputtering technique and thereafter 
5 patterning the metal material using photolithography. The gate 
insulation tilrc 34 is provided by depositing an insulating material 
such as SiN x or SiO x/ etc. over the entire surface of the transparent 
substrate 30 using the CVD (plasma chemical vapor deposition) 
technique . 

10 After the gate insulation film 34 is provided, the active layer 

36 and the Ohmic contact layer 38 are sequentially disposed thereon 
as shown in Fig. 4B. The active layer 36 and the Ohmic contact layer 
38 are providea by sequentially depositing an amorphous silicon 
layer and an impurity amorphous silicon layer on the gate insulation 

15 film 34 using the CVD technique and thereafter patterning them. 

After the Ohmic contact layer 38 is provided, the source and 
drain electrodes 40 and 42 and the barrier ribs 44 are sequentially 
disposed thereon as shown in Fig. 4C. The source and drain electrodes 
40 and 42 are provided alcng with the data line (not shown) by 

20 depositing a metal material such as Al, Cr, Ti or Al alloy, ecc. 
using the sputtering technique and thereafter patterning the metal 
material using photolithography. A channel layer 36 is exposed by 
etching the Ohmic contact layer 38 exposed between the source and 
drain electrodes 40 and 42. The barrier ribs 44 are photo-resist 

25 patterns used for patterning the source and drain electrodes 40 
and 42. More specifically, after the metal layer was formed, a 
photo-resist made from a highly polymerized compound sucn as acryl 
is deposited. Next, photo-resist patterns 44 are formed by (1) 
exposing the photo-resist to the light using a photo mask and (2) 

30 etching the photo-resist. The source and drain electrodes 4C and 
42 and the data line corresponding to a shape of the photo-resist 
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pattern 44 are formed by etching a metal layer at the lower portions 
of the photo-resist patterns 44. The photo-resist pattern 44 then 
serves as the barrier ribs 44 for separating the color filters in 
* the later color filter fabrication process. Also, the photo-resist. 
5 pattern 44 serves as a black matrix for preventing the leakage of 
light at the data line area. The black matrix for preventing the 
leakage of light in the data line area may be formed in the course 
of patterning the photo-resist or by a separate process. 

Subsequently, as shown in rig. 4D, the protective film 4 6 is 
10 formed over the entire substrate 30. As shown, the protective film 
46 has poor step coverage, but the present invention is not limited 
to such a protective film 46. The protective film 46 is provided 
by coating the entire substrate 30 with an inorganic material such 
as SIN. or 3iO„, etc. or an organic material such as 
35 aCB(beniocyclobutane) , etc. In this case, the protective film 46 
serves as a repellent by treating the protective film 46 with a 
fluorine-group impurity. 

After the protective film 46 is formed, the color filters 48 
are provided thereon as shown in Fig. 4E. The color filters 46 are 
20 provided by ejecting inks for R, G and B color filters between the 
barrier ribs 44 using the ink- jet method and thereafter curing the 
ink. More specifically, the barrier ribs 44 on the data lines 
define a column between adjacent barrier ribs 44, as opposed to 
cells in the conventional art. Therefore, a particular color of 
25 ink (R, G or B) is continuously supplied for the length of the column 
(i.e., the equivalent of numerous ceils in the conventional art) . 
This greatly simplifies the fabrication process as compared to 
the discontinuous ink supply method of the conventional art. 

After the color filters 48 are formed, the pixel electrode 
30 50 is provided as shown in Fig. 4F, More specifically, after the 
color filters 43 are formed, a contact hole passing through the 



10 



Attorney Docket No. 2658-0!"^? 



barrier ribs 44 and the protective filir. 46 and exposing the drain 
electrode 42 is formed. Then, the pixel electrode 50 is forced by 
coating the entire substrate 30 with a transparent conductive 
material such as ITO using the sputtering technique and thereafter 
patterning the conductive material using photolithography. 

On the lower substrate 30 formed in this manner, an orientation 
film (not shown) for orienting the liquid crystal molecules is 
further provided. On the upper substrate/ opposed to the lower 
substrate 30, a common electrode, for driving a liquid crystal layer 
with a voltage difference from the pixel electrode, and an 
orientation film, for making an orientation of the liquid crystal 
molecules, are disposed. Between the upper and iowei substrates 
is provided a liquid crystal layer for controlling the light 
transmissivity in accordance with a voltage applied to the pixel 
electrode 50. 

Referring now to Fig . 5, there is shown a liquid crystal display 
device with an mk-jet color filter according to another embodiment 
of the present invention. The liquid crystal display device 
includes thin fiirr transistors using multiple crystalline silicon 
having a higher mobility of electron charge than amorphous silicon 
as an active layer. The thin film transistor includes an active 
layer 58 made from multiple crystalline silicon, a gate electrode 
52A positioned at the upper portion of the active layer 58 and 
protruding from the gate line 52, a source electrode 54A connected 
to the source area of the active layer 58 and protruding from a 
data line 54, and a drain electrode connected to the drain area 
of the active layer 58. The source electrode 54A and the drain 
electrode 54S are positioned not to overlap with each ether. The 
pixel electrode 56 is positioned at a cell area defined by the gate 
lines 52 and the data lines 54, and is connected, via a contact 
hole, to the drain electrode 54B. 
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Fig. 6A to Fig, 6£ are sectional views along line 6-6 in Jig. 
5 for explaining a process of fabricating the liquid crystal 
display device shown m Fig. 5- Referring to Fig. 6A, a buffer 
insulating film 62 and the active layer 58 are formed on a 

5 transparent substrate 60. The buffer insulating f ilrr 62 is provided 
by entirely coating an insulating material such as SiCK cn the 
transparent substrate 60. The active layer 58 is provided by 
depositing amorphous silicon on the upper portion of the buffer 
insulating film 62, crystallizing the amorphous silicon using a 

10 laser to form a multiple crystalline silicon film, and then 
patterning the multiple crystalline silicon film (i.e., poly- 
silicon) . 

After the active layer 58 is formed, the gate insulation film 
64 and the gate electrode 52A are formed as shown in Fig. 65. The 

15 gate insulation film 64 is provided by depositing an insulating 
material such as SiN x or Si(X, etc. on the buffer insulating film 
62 in such a manner to cover the active layer 58 using the plasma 
CVD technique. The gate electrode 52A is provided along with a gate 
line (not shown) by depositing a metal material such as Ai, Mo, Ta 

20 or Al alloy, etc. using the sputtering technique and thereafter 
patterning the metal material using photolithography. 

Next, the protective film 66 is formed as shown in Fig. 6C. 
The protective film 66 is formed by coating the entire substrate 
60 with an inorganic material such as SiN x or SiO R , etc. or an organic 

25 material such as BCB (benzocyclobutane) , etc. Then, contact holes 
for exposing the source and drain areas, respectively, of the active 
layer 58 are formed by patterning the protective film 66 and the 
gate insulation film 64. 

Then, the source and drain electrodes 54A and 543, the 

30 photo-resist partem 68 and the color filter 70 are formed as shown 
in Fig. 6D. The source and drain electrodes 54A and 54B are formed 
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along with the data line (not shown) by depositing a metal material 
such as Al, Cr, Ti or Al alloy, etc. using the sputzering technique 
and thereafter patterning the metal material using 
photolithography. More specifically, after the metal layer is 
5 formed, a photo-resist made from a highly polymerized compound such 
as acryl is deposited. Next, photo-resist patterns 68 are formed 
by exposing the photo-resist to the light using a photo mask and 
etching the photo-resist. The source and dram electrodes 54A and 
54B and the data line corresponding to a shape of photo-resist 

10 pattern 68 are formed by etching the raetal layei at the lower 
portions of the photo-resist patterns 66. In this case, the source 
and drain electrodes 54A and 543 are connected to the source and 
drain areas of the active layer 58 via contact holes passing through 
the protective film 66 and the gate insulating film 64. The 

15 photo-resist pattern 68 then serves as the barrier ribs for 

separating the color filters in the later color filter fabrication 
process. The color filters 70 are provided by ejecting inks for 
R, G and B color filters between the photo-resist pattern 63 using 
the ink- jet method and thereafter curing the ink. As with the 

20 previous embodiment, the barrier ribs 68 define columns in which 
ink is continuously supplied to form the color filters 70. This 
greatly simplifies the fabrication process. 

Next, the pixel electrode 56 and the black matrix 72 are 
provided as shown in Fig. 6E. First, the photo-resist pattern 63 

25 is removed. Then, the pixel electrode 56 is formed by coating the 
entire substrate 60 with a transparent conductive material such 
as XTO using the sputtering technique and thereafter patterning 
the conductive material using photolithography. In this case, the 
pixel electrode 56 is connected to the dram electrode 54B. The 

30 black matrix 72 is formed by coating the entire substrate 60 with 
a black resin and thereafter patterning the black resin. This black 
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matrix prevents the leakage of light from the data line ana gate 
line areas. 

On the lower substrate 60 formed in this manner, an orientation 
film (not shown) for orienting liquid crystal molecules is further 
5 provided. On the upper substrate, opposed to the lower substrate 
60, a common electrode, for driving a liquid crystal layer with 
a voltage difference from the pixel electrode, and an orientation 
film, for making an orientation of the liquid crystal molecules, 
are disposed. 3etween the upper and lower substrates is provided 

10 a liquid crystal layer for controlling the light transmissivity 
in accordance with a voltage applied to the pixel electrode 56. 

As an alternative, the black matrix 72 is provided on the upper 
substrate. In this case, the pixel electrode 56 is provided on the 
protective film 66. 

15 Fig. 7 is a plan view representing the upper substrate of a 

liquid crystal display device with an ink-jet color filter 
according to another embodiment of the present invention. In Fig. 
7 r the upper substrate of the liquid crystal display device includes 
stripe-shaped barrier ribs 80 provided on a transparent substrate, 

20 and color filters 80 provided between the barrier ribs 80. The 
barrier ribs 80 are formed by forming a metal film such as Cr and 
the like or a black resin film on the transparent substrate and 
thereafter patterning the material using photolithography, etc. 
These barrier ribs 80 divide the substrate 82 into column areas 

25 to contain R, G and B color filters 62. The barrier ribs 60 have 
a stripe-shape to overlap with the data lines of a lower substrate. 
In this case, the barrier ribs 80 prevent the leakage of light from 
the data lines and thin film transistor areas, and serve as a black 
matrix for absorbing external light to increase contrast. The R, 

30 G and B color filters are provided by injecting R, G and B ink 64 
between the barrier ribs 60 and curing the ink. In this case, each 
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of the color filters 84 may be formed through continuous ink e~ ection, 
unlike the prior art. As a result, each of the R, G and B coicr 
filters 82 has an integral column structure. The upper suostrate 
further includes a common electrode and an orientation film (not 
5 shown) over the barrier ribs 80 and the color filter 82. 

In an alternative embodiment, the barrier ribs 8 0 are formed 
to overlap with the gate lines, and not the data lines of a lower 
substrate as described above. 

Fig, 8A is a plan view showing the lower substrate opposed 

10 to the upper substrate 82 in Fig. 7, and Fig. 8B is a sectional 
view of the lower substrate taken along line 8E-8B m Fig. 8A. The 
lower substrate 92 includes a thin film transistor provided at an 
intersection between a gate line 86 and a data line 98, and a pixel 
electrode 30 connected to the thin film transistor. The thin film 

15 transistor consists of a gate electrode 8 6A protruding from the 
gate line 86, a source electrode 88A protruding from the data line 
88, a drain electrode 88B connected to the pixel electrode 90, and 
an active layer (not shown in Fig. 8A) for providing a conductive 
channel between the source electrode 88A and the drain electrode 

20 88B. 

The pixel electrode 90 is positioned at the ceil area defined 
by the gate lines 86 and the data lines 88 such that one side thereof 
overlaps with a gate line 86 and a data line 88. In this case, such 
overlapping between the pixel electrode 90 and the gate and data 

25 lines 86 and 88 is made by forming an organic film having a low 
dielectric constant that acts as a protective film to minimize a 
coupling effect caused by a parasitic capacitance. The gate line 
86 and the data line 88 serves as a black matrix in view of the 
electrode overlap, so that the leakage of light from the electrode 

30 line area is prevented without a separate black matrix. Also, as 
an area occupied by the pixel electrode increases due to electrode 
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overlap, the aperture rate of the liquid crystal display can be 
enlarged. 

A. method of fabricating the lower substrate will be described 
below with reference to Fig. 6B. The gate line 86 and the gate 

5 electrode 6 6A are formed by depositing a metal material such as 
Al, Ta or Mo on a transparent substrate 92 and thereafter patternirg 
the metal material . By fully coating an insulating material thereon, 
a gate insulation film 94 is formed. A channel layer 96 and an ohir.ic 
contact layer 98 are formed by sequentially depositing an amorphous 

10 silicon layer and an impurity amorphous silicon layer on the gate 
insulation film 94 and thereafter patterning them. ?he data line 
86 and the source and dram electrodes 88A and 883 are formed by 
depositing a metal material over the gate insulation film 94 and 
patterning the metal material. Next, the Ohr.ic contact layer 98 

15 exposed through the source and drain electrodes 86A and 88B is etched. 
A protective film 100 is formed by coating the entire substrate 
92 to a sufficient thickness with an insulating material, and a 
contact hole is defined by patterning the protective filjn 103. The 
pixel electrode 90 is formed by depositing a transparent electrode 

20 material on the protective film 100 and thereafter patterning the 
electrode material. This pixel electrode 90 is electrically 
connected to the drain electrode 88B via the contact hole provided 
in the protective film 100. Also, the pixel electrode 90 is formed 
to overlap with the gate line 86 and the data line 86 by a desired 

25 width, so that the gate line 86 and the data line 86 serve as part 
of a black matrix. 

Alternatively, the leakage of light may be prevented oy 
further providing the areas of the gate line 86 and the data line 
88 with a low reflective layer. 

30 At the upper portion of the lower substrate 92, an orientation 

film (not shown) is further included to determine an orientation 
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direction of liquid crystal molecules. Between the upper and lower 
substrates is provided a liquid crystal layer fcr controlling the 
light transmissivity m accordance with a voltage applied to the 
pixel electrode 90, 
5 As described above, according to the present invention, a 

column-shaped color filter is made by continuous ink ejection, 
simplifying the fabrication process, Also, the photo-resist 
pattern for the source/drain electrode pattern is used as the 
barrier structure without a separate barrier structure formation 

10 process, so that the fabrication process is further simplified. 
Accordingly, the liquid crystal display device with the ink-jet 
color filter according to the present invention reduces 
manufacturing cost. 

Although the present invention has been explained by the 

15 embodiments shown in the drawings described above, it should be 
understood by the ordinary skilled person in the art that the 
invention is not limited to the embodiments, but rather, various 
changes or modifications thereof are possible without departing 
from the spirit of the invention. Accordingly, the scope of the 

20 invention should be determined by the appended claims and their 
equivalents. 
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1. A liquid crystal display device, comprising: 
a first substrate; 

5 a plurality of gate lines formed on said first substrate; 

a plurality of data lines, electrically insulated from said 
plurality of gate line, formed on said first substrate such that 
said plurality of data lines intersect with said plurality of gate 
lines to define cell areas; 
10 a pixel electrode formed in each of said cell areas; 

a transistor associated with each pixel electrode, said 
transistor having a gate, source and drain, said drain connected 
to said pixel electrode, said source connected to one of said 
plurality of data lines, and said gate connected to one of said 
15 plurality of gate lines; 

barrier ribs formed on said source and drain of each 
transistor; and 

an ink-jet color filter formed in each cell area between said 
barrier ribs. 

20 

2. The liquid crystal display device of claim 1, wherein said 
barrier ribs are a photo-resist pattern. 

3. The liquid crystal display device of claim 1, wherein 
25 at least one of said barrier ribs formed on one of said drains 

has a contact hole formed therein to expose said drain; and 

said pixel electrode associated with said transistor having 
said exposed drain is connected to said exposed drain via said 
contact hole. 

30 

4. The liquid crystal display device of claim 1, wherein said 
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barrier ribs prevent light from leaking there through. 

5. The liquid crystal display device of claim 1, further 
comprising; 

5 e protective layer formed in a portion of each cell area; ard 

wherein 

a portion of said ink-jet color filter formed m each ceil 
area is formed on said protective layer, 

10 6. The liquid crystal display device of claim 1, wherein said 

pixel electrode in each cell area is formed on said :nk-]et color 
filter in said cell area. 

1 . The liquid crystal display device of claim 1, wherein said 
15 barrier ribs have a stripe-shape in a direction parallel to said 
plurality of data lines. 

8. The liquid crystal display device of claim 7, wherein 
said barrier ribs adjacent to one another ana associated with 

20 different transistors define a column area, said column area 
including a plurality cell areas; and 

each ink- jet color area formed in one of said column areas. 

9. The liquid crystal display device of claim 1, further 
25 comprising: 

a second substrate opposed to said first substrate; and 
liquid crystal disposed between said first and second 
substrates . 

30 10. A liquid crystal display device, comprising: 

a first substrate; 
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barrier lines formed in a first direction over said first 
substrate, adjacent barrier lines defining a column area; 

an ink-jet color filter formed in at least one of said column 
areas . 

5 11. The liquid crystal display device of claim 10, wherein 

said barrier lines are a photo-resist pattern. 

12. The liquid crystal display device of claim 10, wherein 
said barrier lines prevent light from leaking there through. 

10 

13. The liquid crystal display device of claim 10, further 
comprising; 

a plurality of gate lines formed on said first substrate; 

a plurality of data lines r electrically insulated from said 
15 plurality of gate line, formed on said second substrate such thai 
said plurality of data lines intersect with said plurality of gate 
lines to define cell areas; 

a pixel electrode formed in each of said cell areas; and 

a transistor associated with each pixel electrode, said 
20 transistor having a gate, source and dram, said drain connected 
to said pixel electrode, said source connected to one of said 
plurality of data lines, and said gate connected to one of said 
plurality of gate lines. 

25 14. The liquid crystal display device of claim 13, wherein 

said barrier lines are formed parallel to said plurality of data 
lines. 

15. The liquid crystal display device of claim 13, wherein 
30 said barrier lines are formed on said sources and drains of said 
transistors. 
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16. The liquid crystal display device of claim 14, wherein 
at least one of said barrier lines forned on one of said drams 

has a contact hole formed therein to expose said drain; and 
5 said pixel electrode associated with said transistor having 

said exposed drain is connected to said exposed dram vie said 
contact hole, 

17. The liquid crystal display device of claim 14, further 
10 comprising: 

a protective layer formed in a portion of each cell area; ar.d 
wherein 

a portion of said ink-jet color filter formed in each cell 
area is formed on said protective layer. 

15 

18. The liquid crystal display device of claim 14, wherein 
said pixel electrode in each cell area is formed on said ink-jet 
color filter in said cell area. 

20 19, The liquid crystal display device of claim 10, further 

comprising: 

a second substrate opposed to said first substrate; 

a plurality of gate lines formed on said second substrate; 

a plurality of data lines, electrically insulated from said 
25 plurality of gate line, formed on said second substrate such that 
said plurality of data lines intersect with said plurality of gate 
lines to define cell areas; 

a pixel electrode formed in each of said cell areas; and 

a transistor associated with each pixel electrode, said 
30 transistor having a gate, source and drain, said drain connected 
to said pixel electrode, said source connected to one of said 
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plurality of data lines, and said gate connected to one of said 
plurality of gate lines. 

20. The liquid crystal display device of claim 19, wherein 
5 each of said barrier lines overlaps one of said plurality of data 

lines . 

21. The liquid crystal display device of claim 19, wherein 
each of said barrier lines overlaps one of said plurality of gate 
lines . 

10 

22. The liquid crystal display device of claim 19, further 
comprising : 

a low reflective layer formed on at least one cf said plurality 
of data and gate lines. 

15 

23. A method of fabricating a liquid crystal display device, 
comprising: 

forming gate lines and at least one gate electrode connectec 
to one of said gate lines on a substrate; 
20 forming an insulation layer over said substrates- 

forming an active layer over said gate electrode; 
forming a metal layer over said substrate; 
forming barrier lines on said metal layer; 
patterning said metal layer using said barrier lines as a mask 
25 to form source and drain electrodes on said active region and to 
form data lines; 

forming a color filter between at least two adjacent barrier 
lines using ink ejection; and 

forming a pixel electrode connected to said cram electrode. 

30 

24. A method of fabricating a liquid crysta^ display device, 
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compr ising : 

forming a first insulation layer on a substrate; 

forming an active layer on said insulation layer; 

forming a second insulation layer over said substrate; 

forming gate lines and a gate electrode, connected to one of 
said gate lines and disposed over said active layer, on said second 
insulation layer; 

forming a protective film over said substrate; 

forming source and drain electrodes, in electrical contact 
with source and drain regions of said active layer, on said 
protective film; and 

forming barrier lines on said source and drain electrodes; 

forming a color filter between at least two adjacent barrier 
lines using ink ejection; 

removing said barrier lines; 

forming a pixel electrode connected to said drain electrode; 

and 

forming light shielding lines over said source and drain 
electrodes . 

25. A method of fabricating a liquid crystal display device, 
comprising; 

forming a transistor structure on a substrate, said transistor 
structure including source and drain electrodes connected to an 
active region; and 

forming barrier lines on said source and drain electrodes; 

and 

forming a color filter between at least two adjacent oarrier 
lines using ink ejection; and 

forming a pixel electrode connected to said drain electrode. 
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26. A method of fabricating a liquid crystal display device, 
comprising : 

forming a plurality of barrier lines on a first substrate; 

and 

forming a color filter between at least two adjacent barrier 
lines using ink election. 
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ABSTRACT OF THE DISCLOSURE 

Barrier lines are formed on a substrate to define column areas 
between adjacent barrier lines . A color filter is then formed ..sing 
5 continuous ink ejection in at least one of the column areas. 
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